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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the image 
quality of a liquid crystal display element of a transverse 
electric field driving system having a wide visual angle 
and capable of embodying good multi-level display by 
preventing the occurrence of coloration in this element. 
SOLUTION: Common electrodes 2 and pixel electrodes 4 
which are comb- shaped electrodes are formed parallel 
with each other and to an approximately V-shape. 
Regions 20, 21 where the changing directions of the 
arrays of liquid crystal molecules 6 vary when the 
electric fields approximately parallel with an array 
substrate and a counter substrate are generated 
between the pixel electrodes 4 and the common 
electrodes 2 in the pixel electrode regions formed of the 
pixel electrodes 4 and the common electrodes 2. These 
regions are formed nearly to an equal area. 
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[4*fF«#©|i&B] 

B*&tf£££«. iWK«^EgfJ££SE8l©#£M,£ 
cmbT8!tfenfc'>&< fb— ^>JWJt<D^.-f y*> 
ifm?> MEX-f y^>y*?fctt«S*ifc»«MK©lii 

S#6lbTE«Sn;fc»fiJ**£. MB 7 £«£ttE 
U 

ttEH*Mt& £iNEA9«ff <hTffi*fi££ n« 

*50>T. MEH*«S&ffllE#9«SMK:. iE71/-f 

[f»*3S2] ttEftflfl^oBMWfcflsTS^lR]*** 

[»**3] ttEH*ttff&tffHrfi#9*Stt£t>K: 

¥fTT^^gK»*Wr-5 H itWItTftl*!! 1 XH 

2 E«©72tV h U y ^XSHftft^wSTF. 
[W#J»4] Uf(EiIi*SffiRtft&E#a®«ttl& 

r<j o*ttK»j*snT^*jii:***fr*iii*5i 

3 ©7 £ x >< ^ V h U y ^XSSl^Sf. 
[«#« 5 ] 1ttE«#B«RtfttBjfe*E«0^m 

*»-*3i«wEiB*«aR^ittB*a«at*wr. 
o»S¥ff t-& t> ffi^ tc** v xmm b ft ««■ £ *T & H i 

[»*3S6] ffiE«#BI6RtflttE;£3lEE*©^rn 

a*-*, ffi£n*«s:&tfffiE#9««tt. -tn-pnis 

7 ] tWESafc^ORWflsa^tt^jET?* 
0. ME«»#^©El8]*ffl#«rEIB*««i1»E#a 

[gci] 0° <e^30- 

c: £*fc«£-r*w*ji i *»e 6 ©ni* na»K 

0. ffiEffiA#?©Sffl£ratf1!tBn*«&£fl(lE#ea 
[gt.2] 6 0° ^6><9 0° 

[0 0 0 1] 



[0 0 0 2] 

h7>vX^ (TFT) £ffl^fc7^5^7'vM)>;/;7 
XS*S©TN (Twisted Nematic) j£Hi*ig«te. 

[0 0 0 3] 7 ^ r -f ^ h U 7 XJS©IS« if 
^fcfet^T. Sft^-KtLT. TN (Twisted N 
ematic) JSONW (Normally White) Hd*XE< 

fflt^nx^s. TNja^n 2o©SBj«@^c« 
j#snfc«tsg©«tft»^9 o° &nfciijg£*ru 
*©«(WiRtfai8«S**twt*;p* 2tfc©#Bfc«T 

#EA/fc*fc©Ti&&. NW^E-KCfc^TW:. 2tfc©filft 
«©flBfctt>&lfca*S^fclftXU -*©ffi7t«©ffl7t$ft 
tt— ^©*«lC^bTVi«S£ft^©S$ft^|fi]t¥ff^ 

x»4satt«t*j:5k:E»snTv»*. ;i©*§-&, mm 

*WinXttBfr£©b*VMMffiKT©«ffiSBiiinbfc» 

^ca«iiao. ^©b€^«t«fct) ! biS^^«ffiS:En 

£©.fc5&*7jM$ttjWt&n*©tt. A^;p±©sajm 

&*»&*5MDI$]SCEaib«fc'5iU d©»^©E?'Jtt 

0, 3t©aa^*^iH^*a-5*^T?£S. 
[0 0 0 4] 

3fc©aa*a*ftfcs. -r&fc*. ^/t^;i/©i*ttttia 
j: ©«*<$««, («as 

©tWJifciJttSttfl^©*!**^) fc»b«*?r#4 
J^lcffl^-Si. 3»S©iS!tei|^$r§l€Sd-r. Cl©«i 
t-H©*^, $.SIt)S2:EPJ!rabfc^f©^)WS^. -t 
n.fc 0 ®V^mjE^OTDbfcB#©W!g«t 0 %>BJ^ < fcSS 
|^>5. |^*i©itftlCit5mjI5:^Dbfc^p© 

wsa*e^*«. «fl/t^;u©H«±, sa^Bt/<£ 

[0 0 0 5] ^OBi4»ftt*fc»C. TNSiSSS 
i*iC©J;^lcSffifiil^l6]t«|f*Enio-r4©T«^ 

< . «SJ #^BB 6 3- 2 1 9 0 7 ^ffi^ltBa^ 6 
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- 1 6 0 8 7 8*4i«fcjRSirC^*J:3fc. MflKEP 

MSSff ©»I h 5 >y^^S«Ol^$ i 6 \z* 
?. 06CSt<k5l:, «&©*fe5£Ei£l l Rt/«#iH^ 

2 ocahbe* 3 ©mica, *g§&, w*.\z 
nm4<Dffl&tfm&-rzwmnm4<Dffl\z\z > its, #j 

«iB5il«a4 ©frlT-, Ao^gfg l ©±SBK:I>jS$*i 

t^3o ia^«S4fi.^attS2ttfi-§-ie^3(cTO 

AaftffZO+jfeOEIfttf 2 a©ffittlcEB£tt 
fcB*^^2 0 TkJf- 2 1 tC*5^€.^S^6©6E[S]*[6] 

[0006] ±.m<Dmn%-j3j&mm&.m$i»<D&&M 

l44K#bT»**ft, 4 5° , 13 5° ©^ftKffitt 

h&iS k± ©^a t & o t ^ . 
[ooo7] *«tjg»i±B€e*«o«uB***-r«fcj& 

[0 0 0 8] 

tt, Vh U y**#KE«3nfc*ft©«*H2»fttf;£ 

se«. &immnm&iij&&wi&<z>&&m!&\ziit&LT 
mx-i y?->?m?\zmMt!ntzffiMVi<Dwmnm. m 

&&-$nrzm&mt. i»E7u^**&tfjifHe*tffls* 

[0 0 0 9] ±|3«I^JC*3^T, MEttfl^WE^J© 

E^©^-rntfe¥ffT/«t^sB^*wr-5c:<i:*t<f 



[0010] wtBHsisma&tfiffltB*5i«a« 
[0011] a-fctt. ±e«iaic£v»t. mieii^E^ 

[0012] Bfrf2ffi#E*l&tffjfei£gEiSi© 
-etiBS r<j oy^mztei&ztix^zzt&fts. 

[0 0 13] ±E«tJS»C*^T, ffilB^S^© 

EH*«stiHK*a«a©«^*isit»UTriE-rAi* 

0° <0^3O° ^itfc-TC WffSUK 
[0 0 14] *fc»4. j|ftEttli#?©8$**il£tt#tft 

*a«a©fi#*|RlK»LTfi6-rAflEflA«. 6 0° ^0 
<9 0° SifctuiAWStK 
[0 0 15] 

tt5nfc2o©<H5fc«£*«rrS. 7HS*±i:tt. 
«R©¥tT«MI*tE«£. «»©¥??& jfeSEEfctfB* 
vHJy^X£JgJ*T£<k5K:E5<J£ftT^*. 1^>© 

^E*ij£*E*©3fc«j£«#fc»J«£nT , /»S. 1 "3 

©■**»:rrs»»-rs 2 ^©flWEaxttRS'-r* 

2-3©jfe3tEI»©l«fctt, °<'f5'?>m»:»*Sft 
&«ft©H*«{f £ttft©#il«fftf. fflSlC^fTfC^ 

[0016] 2^©p«-r«.if^E^sz^2^©p«-r 
««K»«&n*. 1 tJ©*^»ig°ttiB»-r*#a*« 

£H3lMt«';:.k0»Jfe;£n-&. 7lH , *«Rtf*#6J*« 
©*l«!lC»-5J:5C»»-r5. *5B°H©*^. 1 «© 
M© (8 2©) ^M*°c«tt«ttA#T©El4£ffl& 

[0017] &&KMm** s»Afctt#UTia«*»6 

#tt*^«ftt©a&ofca»©***«**-r*. «*. 
«. a 5 sc. n&\z&-3<jjfttn&iz&-3 
<j5fttiimmzmts.<Q&oi:, stfi©fir**H:*fi© 

fitJ*©SS«/»H«*«#6»n*. 4*fC, S 1 ©SSIti 
«2©«5?««©S«H&<Sb<T*wt»C«tO, H&© 
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[0018] nRz%£.2nz>tcit><Dmmz&mmMt 

3. ■*««£#a««©»tt*joaw?-r*;:£fcj: 
-5. iD»sb<«. w%nmt&mnm&m r<j © 

^ttXtt'M) (Herringbone : &©##©* 

ft) MmzMtiz-rz* £©j:3fc*ifi)6i;:,fcD. &m«© 

C»bT*#*ta:*. ±E* 1 ©*S«*£Jfflr»;ft© 

-r*H«i©fet*** H«^»c*iflfr« c t 
[ooi9] «<*E«x^*3!EiE*o«r»-rn* 

ffisx nfsiE© i #a^& t ©PbI <Dimmmm<D mm 
s/ha<r*ct*«T€r*. a sic, ±ia«^ESSRi5 
*3tE»©^rn*»— &amsRtfHJi?ms£»& 

[0 0 2 0] ttJ9? SKAftTOMM^tttfiE®* 

^. *»#?©Eitt*ffl#B*rtra&tf#»t«©*¥ 

*|pJtC^LTfig-r^ft*(9 tbT. 0° 0^30° © 
Afr^KfcTdtfcckO. ?KS^©ElRl*|6lt<S3te« 

©«3tt(*©m*/h*<-ract*»T?#*. ■*©*&*. 
aa^oRws^ttatii©*^, s-aa-T-oErtoS-rti 

6 0° *«fc-TCltt«t^T ! bR#© 
[0 0 2 1] (flSl©£ttM) 6TF, *^BJ©7^7- 

0 2J4*f6K©^l©HiS^tl©?KA*^ 
fCUltSSI^^vX? (TFT) 7K»«©T 

fc. H5»4«ftaS*^©«att#©6tt£©Kilk-rS 

[0 0 2 2] 01 KJST«fc3K:. *&m<D7t? : r<{ 
HJy jgJtH44. 7H»fil0t. 71/ 



-fisio t^ffii*« 1 1 \z&&atifc.m&M i2t, 

7HIS1 0Rtf*rft*«l l©ngBfxEM^nfc- 

#©fli#« 1 3 arx i 4 1 fcjwrrs. 1 3 a # 

1414. ^-n-fnoOBttttXRlXYjitS^HItX-r-SJ: 
pfcEBSnt^-S. 

[0 0 2 3] H2fC«-T7U'faHEl Ott. T HJ 

*ttfcE«£ftfctt*©JMx*«#E?» 3 Rtf*fi»©¥ 

ff*3t*E«l4:, l"3©H*fcov»Tfll*E«3 t* 
3EEtt 1 ©#XSej*fc#£LTRtt&nfc4>ft< fc t>- 

nftf**OIMi4t, H3MI«4iiR^TS±5 

[0 0 2 4] H2te*TJ:5K. *R<Bj£SEE* 1 tt, 

7HiSi0±l:, *n*mif3i[©MW*WTT. N& 

¥fr»c/x^— >»j*an-c^*. 68i»-f£> 2:3©;£2c:e 
«§ii©HK:tt, teffff, fro. BS r<j o^ttX»4-^ 
u 2 j&tA*- 

ftTlfi*. *®mS2©ifgtt4 AtmT*0, #*3H4£D 
A©B*. 7Jl/5n»?A, 7;P5-£A££j&#£-f -5 

[0 0 2 5] j£aEE*lfttf#a««2©±fctt, X-f 
y^ytf^rf- 7 tbT«E-r*TFTOy-Mft|Mlt 
LTK, «Atflfti/U3> (S LNx) t£©lftl*fe 

gk*|cH±Cl4TFT©^-f 09*.tf7^ 
Jl/7rX->'Jn> (o-S i) ^«9f«fl:lA5'/7X7 

±\z\t, «&©« ^E*i 3 *f££Eft 1 \ZM 

Tlf»«. ffi*IEii»3tt. ^^g©±tCX^-v;5"J>y 
mz^f)^^> XT (Ti/Al) ©~Jf£ 
*©«K7-f Xy^yfc.kD^* — 

[0026] ffistcp»-r * 2 -Do&mmm 2 op^tc 

4frBS r<j ©^#X«^U >^#->^tKl::jg(££*X 
®Sm^4©itl«4 «mT*D. **$H4^> 
/7;U5n^7A (Ti/Al) ©B*\ ^mtt^Jl©# 

■ *SEA/T?jfeSE*l±»CJ4. 2O0Iiti4 5rS^ 
t*4 5lC. ffftlS 5 y ^IT«(SS 
ftTtr»4. ^«#S^5(4, ■*fc«J&$n&«BE*« 

iCMHS 1 2 /imtUc. 
[0 0 2 7] ^±©«t5(C«fiE$nfe^h7>> ? X^ 
7K«S1 O&ZMMlSKl 1 K»4ErftBt3&*!fe*S 
41. S2tC*5^T^B]AT-*T^T|6]{Cvt:>i''5aa* t fT 
*3tlT^«. »lllth7>^X^7U-f*«t*t|SlS*i 
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¥rffl¥- 1 0 - 1 48 8 2 6 



tt3 tim<D¥<ry7mTTte'0£t>2nT&<V. *<Dffl 

\z\$. »«*ji^rtta*iE©«ft3j«aAsn, mgkmi 2 

1 OS^Mlfil l©rt«Ctt2tfc©«3fc«l 3&tf 
14*«. *n*n©flftMXRtfY*»iI5E-r*J:3»CE 

[0 0 2 8] E12(r^TJ;^»C < *51«ffi2R^lI^ffi 

«4«. -€-n-en+*«5 mma.) t«*e« 3 

2©+ffeiB^gi$2 aWMffliJ(c^n^*nficH-r^^l3fc^ 
S2 0iiS^2 ORtf 2 1 fcfcW-ittftfl-^e aitf 
6blt *n&©EA#mtf*n«tttt*©£rMlCtt3 

j:-5k:»<. mi (D&Tummz oe«(t«XA»?6 a 

b©ElSl^l5]tBIW:i5»T*li. S6IC, Iiogi 
SI*£2 0Oiaii2©Sg®|(2 1©®«««&3?L 
V». ^(DTztb, m 5 (c^-r<k 5 f'> S£#,©^fe#fa<h» 

fi©Efi^iaja««fco. sysic^Tse^tsfcs^icif 

fi«toO©a^E«£fS*;iia*T**. 
[0 0 2 9] SfclC, *jimS2R^H*mS4©B& 
r<j ©*©fl#Da«, Tfcto-feWMfctt-r*** 
#?6©EAfl& (6>) *3Efl:S-a:fc»-&*Bl«T*. 

«lKS*a«ftTt5. 9 = 30* ^SASi^SStlC 

*wa*)WSTra. 9 = 30' &rtT?*fttf*i«a* 

8 0%^±T**fflU-^;UTab-5o U^9=0* ©*§£• 
mBE**lfrtra3nfcl$©i£fl#^ 6 ©life* rSj^JfeSSfc 
^©T. EftftS (0) 0° <fi^30' 

*fc««**tt3&»ft©«Sife«fflLfci:i5. 6 0 
' SS6X9 0' ©«»■?&!*©«***» Sttfc. d©ft 

ens c tauiBsnfc. 

[0 0 3 0] (g 2 ©£ttJgj£) 'A\Z. *5tW0>T97- 
4 7-? h >J ? * xl*«8w*? ©» SSclR 2 ©*J£^ 
fctCPHT. B3*#il/^SHIt$. 8 3tt. 
W©* 2 «!>||JiMOttAS«3R7ic£lt«WR h 5 > 
S?*^ (TFT) 7l"fS1£©TFTiIj5itgB©¥®t8j£ 
^«BSWfC^Lfcfe©T-fe-5„ ±|B*1 ©*SS^ 

«©«££#ars«#fc^v»TfcK-©ift9i£*i*u 

[0 0 3 1] » 2 ©*Ei6»»Ttt. «^E^3*i*a* 
■ 2Wfli««l4tWT. *»t>. B* r<j ©^#x 

9fse2©m©^^e«2 2^^intM / >$-a-^^i 



MP* (lH^fCd5fc-5^M«©ffiSlJt) * 
|«(|±3-&4C£*»T*<&. C©JKS*^^©*fl"H^ 

s**a<. «s <«*&«»©««*«*?**» 6 n* 

[0 0 3 2] <jg3 ©*»»«) *5Bgi©7'*7 i 
4 71 V U yi'^IIIWSiTOMlfti 3 ©Hit* 
H4*#fiBUt3^RWr*. B4ti. *5B 
91©8 2 ©&tt&ffi©ttA£*S?l;::t3tt«?f K h7> 
5?X* (TFT) 71/-fS«©TFT®^^©¥ffi*BK 

S*lftttfc*l/fc'b©T**. &*. ±B*ixttji5 2 

[0033] as 3 ©*«»«-£«, ^^©em©* 

2HJI0S r<j <D¥ft\zMffcr2>zt\z&r), w,i<D%m 
»*©»&itt:«LT. «^SEi^3i*a«g2©W© 
#«*<S«2 2**«fciM>;£tf«;i£**T#, Pan* 
(iH*k:iS«)*a*«*©iHS[tt;) *GLh£tf*;i£ 
£©ttft*3K*^©j&fl-Ha8«ESfT-3fci: 

< «*i£B*©*ft« ^si^f **» s n* c t awes n 
re 

[0 0 3 4] 

ttfcB«*nfc*«t©fli*E«Rtfj6aEiaisi. «*e* 

— sBLhO^'f if Xtt&HL 

Sn&»»tt©HlSlMt«. I«tli«*t*i5i:» 

^a^fc**fflLTE«aftfc*hRl**i. 7U-f»«£ 

3FfT3&«»*«4a-&fct*, jKaa^cEMwEfls-r 
**i^i««aa:*tt«:©««*#-r*©-c, mst^-r-t 

[0035] mz, m&ft^iDm&KDmttzjjmm 

3&*fiH*©ffi«*Stf«b<-r-6JltfcJ:t), 

a«SV»(cM?fTT. *»Ofi#E*Rtf*3lEEI6©t»-f 
0. H**at*a«ffi©Mfc«ffi€:WlniLfct#. IS 
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#B8¥ 10-148826 



SSteBS r<j <D^mzMf$.?z>zt\z&<o. M r<j 
[0 0 3 6] ifctt. (I^BBi^S:^3£iH^O^m^ 

[0 0 3 7] «ft^©^«*S^14*tiETS 
[S]tML.T^fftSedi> 0° <9<3 0° *mtz-?Z. 

^l«](r^L,TfiE-r^g0^. 6 0° 3S<?<9 0° 
[B9a>ffi)|L&iri9n 

[s i ] *arfl©«a***^ ©a*js#»K#a-ra 
[02] i osd*»«o«iss«f t*w 

5IIh7>y*X^ (TFT) 7 I'-f *t£©T F TiSPit 
[El 3] 4-»no«i2 0^tt»«[(D«A%^«7-lc£^ 



5flh7>yX3' (TFT) 7U"f*l£©TFTli?it 

[El 4] *^^©^3©^J6JgSg©S£S^^SS^fc*^ 
5ilh7>y7? (TFT) 7U-fS«(DTFTli^ 
^©¥®$J&£IIB&#Jt;:^-r¥®0 

[E5] «ft*s**©«att#©fitt*©H-ik-r*B 

[0 6] fie*©«ft3i^*^ic*^*»ilh7>^^ 
(TFT) 7Wg«©TFTEisi?^©¥®8§J&£SlB& 

[07] tie*©«ft«s*^©fetts#fa«wT»to* 
^*^©¥®0 
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